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Abstract : Healthy, adult albino rats were treated with fluoride water (1.5, 3, 4.5,
6 ppm) for 60 days. The data reveal that reduction in weight of kidney was
observed after the ingestion 3 and 6 ppm of fluoride water. The haematological
parameters found to be altered with higher dose of fluoride water leading to
anaemic condition. The serum protein, cholesterol and phospholipids were reduced
in all the groups studied. However no change was observed in enzyme activity of
serum alkaline phosphatase. The tissue biochemistry (glycogen, cholesterol,
ascorbic acid) of liver, heart, kidney and adrenal diminished following fluoride
water treatment. The data suggests that excess fluoride water exposure to rats
caused reduction in weight of kidney, altered serum and tissue biochemistry in
turn causing toxic effects on liver, heart, kidney and adrenal.

Introduction

Water pollution has become world wide phenomenon. The under
ground water is polluted by many hazardous pollutants like coloured dyes,
nitrates, heavy metals, pesticides and fluoride. Fluoride is one of the major
concern among these pollutants. The problem due to high concentration of
fluoride in ground water has now become one of the most important health
related geo-environmental issues in India.

Fluoride is an essential ion for human being from health point of
view. According to World Health Organization (1984), permissible limit of
fluoride in drinking water is 1.5 ppm. All the districts of Rajasthan State
are affected with higher concentration of fluoride in drinking water which
leads to various health problem viz. stiffening of body joints, deformation
of bones and teeth mottling called fluorosis. (Mathur, 1983) analyzed the
drinking water fluoride contents in major districts of Rajasthan and noticed
that the fluoride level exceeds to 1.5 ppm and goes to maximum upto 10
ppm. People residing in areas having high fluoride content manifest dental
and skeletal fluorosis over a period of time (Susheela et al., 1984). Even
the ingestion of soil with high fluoride concentration may cause chronic
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fluorosis in grazing animals (Loganathan et al., 2001). The fluoride toxicity
in heart muscle of rabbits have been reported (Shashi and Thapar, 2001),
yet a paucity of literature on fluoride toxicity on soft tissues in animals
prevails. Therefore, the present investigation has been undertaken to focus
on the effect of fluoride contaminated drinking water in rats.

Materials and methods

The fluoride contaminated drinking water samples were obtained
from villages of Sanganer Tehsil and analyzed for fluoride content using
standard technique from Malviya National Institute of Technology. The
above samples of different fluoride concentrations (1.5, 3, 4.5 and 6 ppm)
were used for experiments.

Healthy, adult albino rats Rattus norvegicus weighing between 200
to 250 gm were used for experiments. They were housed in an air-cooled
animal house at a temperature of 26°+2°C and exposed to 14h of daylight.
The animals were divided into five different groups containing six rats in
each group. Group I- control received only tap water. Group 11, 111, IV and
V were treated with fluoride water 1.5 ppm, 3 ppm, 4.5 ppm and 6 ppm,
respectively for 60 days. The animals were maintained on standard diet
(Hindusthan lever Itd.,) and water was given ad libitum. The animals were
sacrificed by cervical dislocation, and blood was extracted through cardiac
puncture. The liver, kidney, heart and adrenal gland were carefully dissected
out, blotted free of blood, weighed and used for various parameters using
standard techniques. Total erythrocytes and total leucocytes count (Wintrobe,
1930), percent haemoglobin (Crossby et al., 1954) and haematocrit (Strumia
et al., 1954) values were studied in blood. The total protein (Lowry et al.,
1951), cholesterol (Zlatkins et al., 1953), phospholipid (Zilversmit et al.,
1950) and alkaline phosphatase (Fiske and Subbarow, 1965) were estimated
in serum. The estimation of cholesterol (Oser, 1965), glycogen
(Montgomery, 1957) and ascorbic acid (Roe & Kuther, 1943) were done in
liver, heart and adrenal. A minimum of six replicates were done for each
tissue and treatment. The results were statistically analyzed using Student's
‘1" test.
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Result

The data revealed that fluoride treatment to rats did not bring any
significant change in the body weight, but the vital organ weights were
declined in all the group studied. The significant reduction was observed
in kidney with 3 ppm and 6 ppm treatment for 60 days. Almost significant
reduction was noted in weight of heart following fluoride water 3 and 6
ppm treatment as compared to control value (Table-I).

Fluoride water treatment to rats resulted in significant (p<0.001)
reduction of total erythrocyte, haemoglobin percentage and haematocrit value
in all the groups studied. However there was significant (p<0.001) increased
in total leucocyte count was noted with fluoride water exposure in group
11, IV and V (Table-11).

The protein, cholesterol and phospholipid content of serum
diminished significantly (p<0.001) following fluoride water treatment in G-
Il to V except the phospholipid content of G-11 wherein non significant
change was noted as compared to control value. However no significant
change in enzyme activity of alkaline phosphatase was observed throughout
the experimentation (Table-I11).

The glycogen concentration of liver declined significantly (p<0.05)
with higher dose of fluoride content in water as compared to control value,
but there was non-significant change was observed in heart in all the groups
studied. The decline in cholesterol content was observed in heart muscle in
G- Il to V, liver in G- 111 to V and adrenal showed non significant change
with all dose level of fluoride water exposure to rats as compared to control
group. However ascorbic acid mobilization was observed in adrenal
following fluoride water (1.5, 3, 4.5 and 6 ppm) treatment to rats leading
to significant reduction (p<0.001) as compared to control group (Table-1V).

Discussion

In the present study the weight of kidney, heart and adrenal declined
which may be due to a direct effect of fluoride water on vital organs. The
ingestion of a high fluoride content results in a decrease in food intake and
reduction in growth rate of the rodents in mammals (Simon and Suttie 1968;
Weber and Reid 1969).
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In the present investigation lower haemoglobin concentration and
RBC count observed in rat which is in conformity with the Kahl et al.,
(1973) and Pillai and Mane, (1985). A decline in RBC, haemoglobin and
haematocrit values in 20 ppm fluoride treated rats have been reported (Banu
Priya et al., 1997). As well as increased WBC count in rats is in concord
with these finding. Fluoride depletes the energy reserves and the ability of
WBC to properly destroy foreign agents by the process of phagocytosis in
turn reduced immunity leading to general weakness in animals. (Gabler and
Leong, 1979; Gabler et al., 1985 and Kozlyuk et al., 1987). Serum protein,
cholesterol and phospholipid concentration decrease following fluoride
treatment to rats.

The altered tissue biochemistry of liver, heart and adrenal may be
due to toxic effects of fluoride on vital organs because ingestion of fluoride
causes decrease in the ionized calcium (Teotia and Teotia, 1972; Gupta,
1999; Srivastava et al., 1989). This hypocalcemia lead to change in internal
milieu of the body to maintain the calcium level and lead to secondary
hyperparathyroidism. It was well known that ionic calcium was one of the
important ions for the initiation and maintenance of the activity of the vital
organs and musculo-skeletal system. Lowering of the ionized calcium was
one of the important stimulus for the release of PTH (Schwartz et al., 1998).
Increased parathyroid hormone causes increased activity of osteoclasts in
bone by activating membrane bound 3’5' cyclic AMP (Tortora et al., 1990).
Therefore, the present finding suggests that excess fluoride ingestion to rats
caused adverse effects on soft tissues, hampering normal physiology of liver,
heart, kidney and adrenal.
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